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A bstract 

Bovine trypanosomiasis is a major threat to the livestock sector of Cameroon. 
The main objective of this study was to determine the prevalence of bovine 
trypanosomes and vectors in the SODEPA Ranch of Ndokayo. A cross sectional 
parasitological survey was carried out in the late dry season, where blood was 
collected through the jugular vein of 390 cattle. The trypanosome detection in 
cattle blood was carried out using the buffy coat technique (BCT). An 
entomological prospection was carried out in the late dry season and early rainy 
season using two unbaited trap types notably Nzi (n =4) and Vavoua (n =4). The 
overall bovine trypanosomiasis prevalence was 2.82% and species specific 
prevalence included: Trypanosoma congolense (63.6%), Trypanosoma brucei (18.2%) 
and mixed species infections (T. congolense +T. brucei and T. brucei +T. vivax) 
(18.2%). Sixteen (16) species of flies were identified and grouped under six genera: 
Stomoxys, An cal a, Tabanus, Chrysops, Hematopota and Glossina. The overall trap 
apparent density (ADT) was 3.92 flies/trap/ day, with a higher ADT in early 
rainy season than in the late dry season. The highest species richness was noticed 
with the genus Tabanus, while the highest ADT was found in Stomoxyini. The 
Nzi trap recorded a higher mean ADT for most fly vectors than Vavoua, except 
for Stomoxyini that rather recorded a higher ADT with the Vavoua trap. The 
present fi nd i ngs w i 11 i nstruct fIy control authori ti es of Cameroon to better manage 
trypanosomiasis and vectors in Ndokayo. 
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1. Introduction 

Cattle rearing isa lucrativeactivity that contributes to theconsiderableincreaseintheGross Domestic Product 
(GDP)of sa/eral countries in the world and particularly sub-Saharan Africa. Intropical Africa, livestock pi ay 
an important role not only as a source of income, food and fertilizer, but also as a source of livelihood, food 
secu rity and health for the poor (FA 0, 2015). I n Cameroon, I i vestock provi des about 30% of i ncometo the rural 
population. It accounts for about 20% of agricultural GDP or 5 to 8% of total GDP, equivalent to 398.4 bill ion 
FCFA (I N S, 2015). Cattle rearing in the Eastern region are concentrated in the Lorn and Djerem Division. 
H ow a/er, th i s acti vi ty i s su bject to several constrai nts that h i nd er its d evel opment ( Report DDEPIALomand 
Djerem, 2016). Some of these difficulties include: strong agricultural and human pressureand overgrazing 
I i n ked to the i nf I ux of C entral A f r i can cattl e herd s to the zone. These constrai nts are worsened by the I ack of 
information on the epidemiological situation of many diseases and their vectors, affecting livestock in the 
region and theunavai lability of control measuresforthesediseases(ReportDDEPIA Lorn and Djerem, 2016). 

Despite thedirect undesirable effects (pain, allergies, weight loss, etc.) caused by biting stomoxyini and 
tabanid insects, their high diseasetransmission potential makes them serious pests of man, domesticand wild 
animals (Baldacchino et al., 2013 and 2014). Several studies have revealed the importance of tabanids in 
harboring and transmitting zoonotic haemoparasitesthrough molecular a/idence( 3itomeet al., 2017; M oetio 
et al., 2017; and Mounioko et al., 2018). In Baghdad, Stomoxys calcitrans have been shown to harbor important 
haemoparasites including Trypanosoma spp. by microscopy (Hadi and Amery, 2012). 

The biological transmission of both Human African Trypanosomiasis (HAT) and African Animal 
Trypanosomiasis (A AT) is possibleby tsetse flies (Bruce 1895), but intheapparenttsetsefree pasture regions, 
mechanical vectors play an important role in transmission (Duke, 1919). Suhetal. (2017) reported that in the 
absenceoftsetseflies in the Far North region of Cameroon, cattle were still detected withTrypanosomavivax. 
Tabanids and stomoxyi nes have been experi mental ly shown to transmit both African and South A merican 
Trypanosoma spp. (Baldacchino et al., 2013 and 2014). In Cameroon, little interest is focused on the role of 
mechanical vectors i n thetransmission of trypanosomiasis. The prel imi nary work of Sevidzem et al. (2016) i n 
the Sahel savanna of N orth Cameroon led to the identification of four Stomoxys species, Stomoxys niger niger, 
Stomoxys calcitrans, Stomoxys niger bilineatus and Stomoxys sitiens. In another report in the same region, six 
species belonging to thefamilyTabanidaewereidentified:Tabanusgratus,Tabanustaeniol a,Tabanuspar,Tabanus 
sufis, T abanus biguttatus and C hrysops disti nctipennis (Lendzeleet al., 2017). 

The survey of Etemeet al. (2017) i n the BetareOya zone of East Cameroon was mainly entomological and 
focused on vectors of bovinetrypanosomiasisand did not include a parasitological survey. To the best of our 
knowledge, no study on bovine trypanosomiasis have so far been carried in EastCameroon. I n order to contribute 
to a better understanding of thecurrent situation of bovine trypanosomiasis, parasitological and entomological 
studies were carried out in the N dokayo ranch of SODEPA to determinethe prevalence of bovine try panoso- 
miasisaswell as its vectors species composition and abundance. 

2. M aterials and methods 

2.1. Study area 

The study was carried out in the SODEPA ranch in Ndokayo. Itis located along the N'Gaoundere-Bertoua 
motorable highway, besidetheGarga-Sarali village, 30 km from Ndokayo. A non-tarred road of 15kmleadsto 
the Ranch camp. Figure 1 shows the location of the SODEPA ranch. The study sites were located between 
latitude05021'05r'N and longitude 014010' 319"E and elevated at an altitude of 890 m. 

2.2. Parasitological study 

A cross-sectional parasitological survey wasconducted during thedry season in February 2017. Thesample 
sizeof cattle in the study area was determined using the formula already published byThrusfield (2005). 

z2x[P(l-P)] 

a 2 

Z a Cu rrent area (1- a) of the normal curve (Z), 1.96 when theconfidenceinterval is accepted at 95%. 

P Prevalenceofa disease, P=50%. 

a Precision which is stated at 5%. 

n Samplesize. 
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Using the aboveformula, weobtained 384animals from the four sites and thenumber was increased to 390 
i n order to el i mi natesampl i ng errors. 


2.3. Animal samplingand parasitological screening of cattle blood 

Random sampli ng was carried out and for this reason, the ranch was divided into four sites, an average of four 
herds per site was consi dered, depend i ng on the herder's avai lability. I n each herd, an average of 24 ani mal s 
was sampled. The age of the animals ranged from six monthsto 12years old. The animals that lastly received 
trypanocidal treatment three months beforesampling wereexduded. Parasitological screening was carried 
out using the buffy coattechnique(BCT) (M urray and M d ntyre, 1977). Blood was collected from each randomly 
selected animal through veino-puncture into EDTA tubes, transferred into micro-haematocrit tubes and 
centrifuged at 3000 rpm for 5 mi n. The mi cro-haematocrit tu bes were cut few mm i nto the w hoi e blood col u mn 
using a diamond micro-haematocrit tube cutter. The buffy coat was observed microscopically to look for 
trypanosomes. 

2.4. Entomological prospection 

An entomological study consisted ofthetrappingand identification of haematophagous flies. Thiswork was 
carried out in two phases: at the end of the dry season (end of February) and beginning of the rainy season 
(mid-May). TheNzi (n =4) and Vavoua (n =4) traps were used. Traps were pitched in four sites (M inali, 
Oudou, Camp Generaleand Gabong) of the Ranch and twotrap types wereplaced in each of thefour sites. The 
traps were emptied after 24 h for two weeks successively in thetwo seasons. Thecaptured flies were put into 
5 ml tubes containing 15% ethanol and 5% glycerin solution (M amoudou et al., 2016). The identification of 
gl ossi nes wascarriedoutusing the CIRA D i d enti f i cati on d i sc, w h i ch consi d ers the morphol ogi cal featu res of 
thespecies.TheidentificationofStomoxyini wascarried out using the morphol ogi cal key of Zumpt (1973) and 
thatoftabanidswasmadeusing the morphological key of Oldryod (1854). 

2.5. Data analysis 

The apparent density per trap and day (A DT) was calculated as shown: 

ADT=N/(D XT)) 

whereADT isthetrapapparentdensity;N is the number of speciescaptu red ;D trappi ng days and T, number 
of traps. 

The statistical analyzes werecarried out using two software packages: STAT GRAPH 1C version 15.1.0.2 
and SPSS version 20. The chi-square test (j 2 ) was used to compare the influence of site on trypanosome 
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prevalence. Thestudentt-testwas used to compare the mean of fly catches with site, trap type and season. The 
significance level was stated at 0.05. 

3. Results 


3.1. The species composition of the trypanosomes detected 


Theoverall bovinetrypanosomiasis prevalencewas2.82%. Parasitological examination revealed threedifferent 
species: T rypanosoma congolense, Trypanosoma brucei and T rypanosoma vivax.Thedistribution of these species 
showed thattwooutof 11 cases had mixed species infections. Cases of mixed species infections (T. congolense 
+T. brucei and T. brucei +T. vivax) accounted for 18.2% of the infections. T. congolensewas the predominant 
specieswithsa/enoutof 11 cases (63.6%). A Iso, twoT. brucei infections (18.2%) were identified (Figure2). 



T. congolense 

■ T. brucei 

■ Tc+Tb and Tv+Tb 


Figure 2: Species specific prevalence of bovine trypanosomiasis 


3.2. Parasitological prevalence with respect to site 

Prevalenceof bovine trypanosomes with sites was between Oand 1.28%. The highest prevalence was obtained 
in Gabong (1.28%) and Camp General (1.28%). The Chi-Square test indicated thattherewas no statistical 
si gnifi cant d ifference between sites (Table 1). 


Table 1: Prevalence of bovine trypanosomiasis with respect to sites 

Site 

N umber 

Positive 

Prevalence (%) 

p-Value 

Oudou 

65 

0 

0 


Gabong 

112 

5 

1.28 


Camp General 

136 

5 

1.28 


M inali 

77 

1 

0.26 


Total 

390 

11 

2.82 

0.25 


3.3. Species composition of fly-vectors in the study sites 

Theentomofaunaof theSODEPA ranch of N dokayo is species-rich with upto 16species grouped under three 
families, Muscidae, Tabanidaeand Glossinidae. Generally, theStomoxyini group was most frequent and 
consisted of four species while, the genus Tabanus recorded the highest species richness (six species). 
Individuals of the genera A ncala and H aematopota were rare. Only two species of the genera Chrysops and 
Glossinawereencountered (Figure3). 
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3.4.Themean abundancewith trap type 

The mean abundance of the different genera of flies with trap type showed thattheNzi trap recorded higher 
meanADT for mostfly groups except for the genus Stomoxys that rather recorded higher meanADT with the 
Vavoua trap w i th a stati sti cally significant di fference (p < 0.05) (Tabl e 2). 


Table 2: M ean catches at genus level with trap type 

Genus 

Nzi (mean ADT ± SE) 

Vavoua (mean ADT ± SE) 

p-V alue 

Glossina 

0.05 ± 0.47 

0.00±0.00 

0.00 

Tabanus 

0.41 ± 1.97 

0.25 ± 1.39 

2.68 

Chrysops 

0.14 ±0.68 

0.01 ±0.12 

0.09 

Ancala 

0.11 ±0.49 

0.00 ± 0.00 

0.00 

H aematopota 

0.01 ±0.12 

0.00 ± 0.00 

0.00 

Stomoxys 

0.86 ±2.91 

5.99 ± 24.36 

0.00 


3.5. The apparent density of vectors in the sampled sites 

TheADT of fly-vectors in the study area was 3.92 flies/ trap/ day (f/1/ d) and was genera dependent: 13.71 
Stomoxys/ trap/ day, 1.35Tabanus/ trap/ day, 0.30Chrysops/ trap/ day, 0.22Ancala/ trap/ day, 0.11Glossina/ 
trap/ day and 0.03H aematopota/ trap/ day. Most of thespeciescaught showed no significant difference between 
the capture sites, except Chrysops funebris, which showed a significant difference between theOudou and 
Gabong sites (p <0.05) (Table3). M inali wasthesitewherea scanty fly-catch was observed. 

Based on fly-catches with season, onlyT.gratus, C. funebris and C. disti ncti pennis did not show statistically 
significantdifference(p >0.05) with season, butthe others recorded astati sti cally significant difference^ < 
0.05) with season (T able 3). General I y, hi gher fl y A DT was noti ced i n the I ate d ry season than i n the early rai ny 
season (Table4). 
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Table 3: Vectors apparent densities with sampled sites 

Species captured 

Camp general 

Oudou 

Gabong 

M inali 

p-Value 

Glossina pal pal is 

0.08 ± 0.50 

0.00 ± 0.00 

0.00 ± 0.00 

0.00 ± 0.00 

0.00 

Glossina tachi no'i'des 

0.00 ± 0.00 

0.00 ± 0.00 

0.03 ±0.17 

0.00 ± 0.00 

0.00 

Total Glossina spp. 

0.08 ± 0.50 

0.00 ± 0.00 

0.03 ± 0.17 

0.00 ± 0.00 


Tabanus par 

0.06 ± 0.23 

0.03 ±0.17 

0.00 ± 0.00 

0.00 ± 0.00 

0.29 

Tabanus taeniola 

0.36 ± 1.05 

0.22 ± 0.89 

0.00 ± 0.00 

0.08 ± 0.37 

0.13 

Tabanus gratus 

0.06 ± 0.23 

0.11 ±0.52 

0.00 ± 0.00 

0.00 ± 0.00 

0.25 

Tabanus fasciatus 

0.03 ±0.17 

0.03 ±0.17 

0.03 ±0.17 

0.06 ± 0.23 

0.89 

Tabanus socius 

0.08 ± 0.37 

0.06 ± 0.33 

0.00 ± 0.00 

0.00 ± 0.00 

0.29 

Tabanus ruficrus 

0.00 ± 0.00 

0.00 ± 0.00 

0.00 ± 0.00 

0.03 ±0.17 

0.00 

Total Tabanus 

0.59 ± 2.05 

0.45 ± 2.08 

0.03 ± 0.17 

0.17 ± 0.77 


Chrysops funebris 

0.00 ± 0.00 

0.19 ±0.58 

0.03 ±0.17 

0.00 ± 0.00 

0.01 

Chrysops distinctipennis 

0.00 ± 0.00 

0.05 ± 0.33 

0.00 ± 0.00 

0.03 ±0.17 

0.57 

Total Chrysops 

0.00 ± 0.00 

0.24 ± 0.91 

0.03 ± 0.17 

0.03 ± 0.17 


Ancala spp 

0.03 ±0.17 

0.19 ±0.67 

0.00 ± 0.00 

0.00 ± 0.00 

0.10 

Total Ancala 

0.03 ± 0.17 

0.19 ± 0.67 

0.00 ± 0.00 

0.00 ± 0.00 


H ematopota negripennis 

0.00 ± 0.00 

0.00 ± 0.00 

0.03 ±0.17 

0.00 ± 0.00 

0.00 

Total Haematopota 

0.00 ± 0.00 

0.00 ± 0.00 

0.03 ± 0.17 

0.00 ± 0.00 


Stomoxys niger niger 

4.53 ±16.15 

3.14 ±10.26 

0.89 ±2.17 

0.25 ±0.91 

0.33 

Stomoxys niger bilineatus 

1.75 ± 8.04 

2.28 ± 1.68 

0.72 ±2.57 

0.03 ±0.17 

0.54 

Stomoxys xanthomelas 

0.00 ± 0.00 

0.06 ± 0.23 

0.00 ± 0.00 

0.03 ±0.17 

0.29 

Stomoxys omega 

0.03 ±0.17 

0.00 ± 0.00 

0.00 ± 0.00 

0.00 ± 0.00 

0.00 

Total Stomoxys 

6.31 ± 24.36 

5.48 ± 12.17 

1.61 ± 4.74 

0.31 ± 1.25 



Table 4: Fly-vector apparent densities with seasons 

Species captured 

Late dry season 

Early rainy season 

p-V alue 

Glossina pal pal is 

0.04 ± 0.35 

0.00 ± 0.00 

0.00 

Glossina tachi no'i'des 

0.00 ± 0.00 

0.01 ±0.12 

0.00 

Total Glossina spp. 

0.04 ± 0.35 

0.01 ± 0.12 


Tabanus par 

0.00 ± 0.00 

0.04 ± 0.20 

0.00 

Tabanus taeniola 

0.33 ± 0.99 

0.00 ± 0.00 

0.00 

Tabanus gratus 

0.03 ±0.16 

0.05 ± 0.37 

0.99 
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Table 4 (Cont.) 


Species captured 

Late dry season 

Early rainy season 

p-V alue 

Taban us fasciatus 

0.07 ±0.25 

0.00 ± 0.00 

0.00 

Tabanus sucius 

0.07 ± 0.35 

0.00 ± 0.00 

0.00 

Tabanus ruficrus 

0.00 ± 0.00 

0.01 ±0.12 

0.00 

Total Tabanus spp. 

0.50 ± 1.75 

0.10 ± 0.69 


Chrysops funebris 

0.03 ±0.16 

0.08 ± 0.40 

0.39 

Chrysops distinctipennis 

0.03 ± 0.23 

0.01 ±0.12 

0.99 

Total Chrysops spp. 

0.06 ± 0.39 

0.09 ± 0.52 


A ncala spp 

0.00 ± 0.00 

0.11 ±0.49 

0.00 

Total Ancala spp. 

0.00 ± 0.00 

0.11 ± 0.49 


Hematopota negripennis 

0.01 ±0.12 

0.00 ± 0.00 

0.00 

Total negripennis spp. 

0.01 ± 0.12 

0.00 ± 0.00 



4. Discussion 


Theoverall parasitological prevalenceof bovine trypanosomes was 2.82%. This prevalence was lower than 
that reported by M amoudou et al. (2016) in theMezam division. This low prevalenceis probably dueto the 
good cattle management program of the Ranch. Furthermore the method of diagnosis used could alsoinfluence 
theresultsand the useof other methods such as serology (indirect ELISA) and PCR, could have been more 
sensitive than the parasitological method for trypanosomes detection (Clarisse, 2009; M pouam et al., 2011; 
andTalaki, 2014). The Gabong and CampGeneral sites had higher prevalences. These sites are furthest away 
from the center of the Ranch and hu man acti v i ti es here are red uced. Tsetse f I i es tend to concentrate i n such 
envi ronments which are less encroached by humans. Theani mals i n these sites areat higher risk of trypanosome 
infection. Identification of trypanosome species showed thatT. congolense(63.6%) was the most predominant 
species. This indicates the important role of tsetse fly (biological vector of bovine trypanosomosis) in its 
transmi ssi on i n the Ranch. These results are si mi I ar to those of T anenbeet al. (2010) i n the Faro and Deo and 
Vina division and that of M amoudou et al. (2015) i n the Mayo-Rey division in North Cameroon. From these 
studies it was noticed that in the presence of tsetse flies in pasture land, T. congolense wasthedorminant 
species identified in cattle. 

Wetrapped and identified six genera: Stomoxys,Tabanus, C hrysops, A ncala, G lossi na and H ematopota.The 
genus Stomoxys was the most abundant. East Cameroon is rich in wildlife(warthog, monkey, antelope) (Pou'ira, 
2011) and their presence could justify the abundance of mechanical vectors within the Ranch becausewild 
ani mals area major food source of these vectors (PATTEC, 2005). This result corroborate with that of Sevidzem 
et al. (2015) i n the Faro and Deo division wherethey found that tsetse fl ies, tabanids and stomoxes were dense 
around theFaro game reserve than inthevillagesof Alme. Most of the species caught showed significant 
differences densitieswith sites exceptChrysopsfunebris,T. gratusand C. distinctipennis.This indicate that the 
environmental conditions such as climate, host availability, breeding points and low predator numbers, 
favored thede/elopmentand survival of these species in the four protected sites. The highest species richness 
noticed with thegenusT abanus was not astonishing as this has been reported by other authors (Ahmed et al., 
2005; Sieumeni et al., 2019; and Sevidzem et al., 2019a). This was not surprising because thegenusT abanus is 
among the genera of the family Taban id ae with the highest number of species (Old royd, 1954) and adapts to 
the environ mental conditionsoftheAfro-tropical region. Thehighest A DT noticed with Stomoxyini hasbeen 
reported by several authors (H iol et al., 2019; Sevidzem and M avoungou, 2019; and Sevidzem et al., 2019a). 

I ndividualsofthetri be Stomoxyini have been reported to ad apt well intropical envi ronments (Zumptetal., 
1973) and, their high numbers can bedueto their high resilience and ability to breed in several substrates 
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especially in human encroached environments (M avoungou et al 2017). Fly trapping success and species 
diversity depends on the type of trap used, because each trap type has its characteristics especially size, col or; 
movement, odor and shape that permits it to attract particular fly groups. I n the case of tabanids, stomoxynes 
and glossi nes, bl ue-black cloth traps, such as N zi, Vavoua and Biconical traps have been used to trap them. 
The present survey showed that glossi nes and tabanids were highly caught by theNzi trap, while highest 
stomoxyini abundance was noticed with theVavoua trap. According to the report of Sieumeni et al. (2019), the 
Nzi trap was more efficient for trapping glossi nes and tabnids. Sevidzem et al. (2019b) reported that the 
Vavoua trap was most efficient i n trappi ng Stomoxyi ni than N zi and Bi coni cal. The trap type i nfl uenceon the 
catches of the d i fferent i nsect vector grou ps cou I d be rel ated to the d i fferences i n thei r shapes and si zes. 

5. Conclusion 

AnimalsoftheSODEPA Ranch in Ndokayoare infected (2.82%) with thefollowing species of trypanosomes: 
T. congolense,T. vivax andT. brucei.Tsetsef lies as well asother biting-fly counterparts (tabanidsand Stomoxyini) 
occu r i n th i s pastu re area of the Ranch w i th Stomoxy s n i g er n i ger bei ng the most dormi nant sped es. The cu rrent 
preventiveand curative prophylaxis programs put in place by the ad ministration of the Ranch needstobe 
coupled with a good production system as well as an anti-vectorial system in-order to minimize the risk of 
constant reintroduction of bovinetrypanosomiasisand itsvectors into the Ranch by the neighboring Central 
A f ri can Repu bl i c herd s d u r i ng transhu mance. 
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